1. Introduction
===============

Uveitis is an inflammatory and heterogeneous ocular disorder, most commonly occurs in the working age population, which mainly contains the iris, the ciliary body and the choroid, or surrounding tissues (e.g., retina, sclera, and optic nerve)^\[[@R1]\]^ and is responsible for approximately 10% of blindness in western countries.^\[[@R2],[@R3]\]^ The incidence and prevalence of uveitis differs based on age, anatomic location of the inflammatory process (anterior, intermediate, posterior uveitis, pan-uveitis), gender, histopathology (granulomatous, non-granulomatous), type of inflammatory process (acute, chronic, recurrent), and etiology (infectious, non-infectious).^\[[@R4]\]^ Current epidemiological data give yearly prevalence of uveitis of between 58 and 115 per 100000. The incidence is between 14 and 17 per 100,000.^\[[@R2],[@R3],[@R5]\]^ About 35% of patients with uveitis have significant visual impairment or legal blindness^\[[@R6],[@R7]\]^ and its median age of presentation with uveitis is 36 years.^\[[@R8]\]^ In addition, studies indicate that it is increasing in incidence.^\[[@R2]\]^ A higher incidence of disease may be observed in Chinese and Japanese populations.^\[[@R9]\]^ There are also mounting concerns that juvenile idiopathic arthritis is the most common rheumatic disease in children and uveitis is possibly its most devastating extra-articular manifestation.^\[[@R10]\]^ The recognized criteria for the classification of uveitis is the Standardization of Uveitis Nomenclature (SUN) criteria, which included onset, duration and course of uveitis in the classification of the condition.^\[[@R11]\]^ Symptoms of uveitis depend on the parts of the eye affected, which were mainly recurrent ocular pain, photophobia, tears, blurred vision and red eyes. Most non-infectious causes appear to be autoimmune or autoinflammatory in nature, for example, uveitis is the most common extra-articular complication of Ankylosing spondylitis (AS), occurring in up to 50% of patients.^\[[@R12],[@R13]\]^

Loss of visual function has a profound impact on patients' life, work and family. There are substantial costs to the countries and individuals associated with treatment of the complications of uveitis and blindness. Besides, there is no cure available currently. Treatment is aiming at easing the symptoms, reducing and preventing inflammation, controlling the immune system, preserving and restoring vision and improving quality of life. The identification of an infectious cause of a particular uveitis will direct appropriate antimicrobial treatment, treatment is aimed at eradicating the pathogenic organism with appropriately targeted antimicrobial therapy.^\[[@R10],[@R14]\]^ Conventional medicine commonly treats non-infectious uveitis by means of anti-inflammatory drugs, corticosteroids (systemic or local injection or implant), immunosuppressive drugs (such as mycophenolate mofetil, azathioprine and calcineurin inhibitors (such as tacrolimus and ciclosporin)) and biologics.^\[[@R1]\]^ However, these conventional therapies did not lead to satisfactory outcomes for some active uveitis and were associated with substantial adverse events (AEs).^\[[@R1],[@R15]\]^

Chinese medicine, a significant component of Chinese preeminent traditional culture, is a collection of thousand years of medical practice experience. Chinese medicines has the advantages of multi-component, multi-pathway and multitarget synergies with fewer AEs and more therapeutic effects, compared with the exposure to single-target chemical drugs.^\[[@R16]\]^ Emerging evidences have proved the important value and potential prospect of Chinese medicines and its compound in uveitis. Jing et al^\[[@R17]\]^ constructed a Qinghuo Rougan Mingmu formula (QHRGF)-compound target-uveitis network, demonstrated that QHRGF attenuated local inflammation in experimental autoimmune uveoretinitis (EAU) rats by regulating natural killer T cells and inhibiting MAPK signal pathways. Tian et al^\[[@R18]\]^ proved Qingkailing injection can alleviate autoimmune uveitis in rats, inhibit the differentiation toward Th1 and Th17 effector cells and the relevant cytokines secretion. The therapeutic effect may also be regulated through increased secretion of interleukin (IL)-10. Longdan Xiegan Tang, another mixture of herbal extracts commonly used in traditional Chinese medicines, can efficiently alleviate the symptoms of EAU, inhibit the differentiation of uveitogenic CD4+T cells and reduce the expression of proinflammatory cytokines, including IFN-γ, IL-17 and TNF-α. Furthermore, Longdan Xiegan Tang promotes the production of IL-10 and accelerates the recovery of EAU.^\[[@R19]\]^ Traditional Chinese Herb Pairs, Angelica sinensis and Sophora flavescens, not only significantly inhibited the upregulation of NF-κB activation and the production of ICAM-1, IL-1β, TNF-α, iNOS, and COX-2 in rats of endotoxin-induced uveitis, but also suppressed maleic dialdehyde, polymorphonu-clear cells.^\[[@R20]\]^ Relevant clinical studies have also proved the actual clinical efficacy and advantages of Chinese medicines in the treatment of uveitis.^\[[@R21]--[@R23]\]^ However, although Chinese medicines is widely used in uveitis, its therapeutic effect and safety are still controversial. It is, therefore, timely to perform a systematic review to assess the efficacy and safety of Chinese medicines in treating uveitis on current research.

2. Methods
==========

This protocol has been registered on PROSPERO (registration number: CRD42020153620).^\[[@R24]\]^ Our protocol will follow the Cochrane Handbook for systematic reviews of interventions and the preferred reporting items for systematic reviews and meta-analysis protocol (PRISMA-P) statement guidelines.^\[[@R25],[@R26]\]^

2.1. Inclusion criteria for study selection
-------------------------------------------

### 2.1.1. Types of studies

We will consider only clinical randomized controlled trials (RCTs) of Chinese medicines in the treatment of uveitis. The current clinical trial results will be objectively integrated, which is conducive to the evaluation of the efficacy and safety of Chinese medicines for uveitis. We will exclude non-RCTs, quasi-RCTs, uncontrolled trials, reviews, case studies, case-controlled studies, qualitative studies, animal trials, and laboratory studies.

### 2.1.2. Types of patients

Patients diagnosed as having uveitis will be included in the study. There will also be no restrictions based on other conditions, such as age, sex, race, educational or economic status, disease duration, and disease severity.

### 2.1.3. Types of interventions

Patients in the experimental group were only treated with Chinese medicines, and the types and dosage forms of Chinese medicines prescriptions were not limited. Besides, western medicines and other treatment methods were not combined. Studies that with combination therapy fail to objectively evaluate the efficacy and safety of Chinese medicines will be excluded. The control interventions will include no therapy, placebo, western medicines, and other therapies.

### 2.1.4. Types of outcome measures

#### 2.1.4.1. Primary outcomes

The primary outcomes of this review mainly include the following aspects:

1.  Best-corrected visual acuity (BCVA): measured according to a validated measure such as the ETDRS chart, Snellen chart or a similar tool, other measures of visual acuity would be considered if outcomes could be justified and validated in relation to accepted relevant standard measures.^\[[@R1]\]^

2.  Improvement in disease activity (e.g., vitreous haze score grade, anterior chamber cells grade)^\[[@R1],[@R11],[@R27]\]^

#### 2.1.4.2. Secondary outcomes

The secondary outcomes of this review mainly include the following aspects:

1.  Laboratory efficacy indexes: C-reactive protein (CRP), erythrocyte sedimentation rate, blood biochemical tests such as IgA, IgD, IgE, and IgM, and gamma-glutamyl transpeptidase.^\[[@R28]\]^

2.  Score changes in the National Eye Institute Visual Functioning Questionnaire 25 (NEI-VFQ 25)^\[[@R29]\]^

3.  Uveitis-related tissue damage or complications (e.g., cataract, macular edema, retinal vascular occlusion)^\[[@R1]\]^

4.  Concurrent requirement of corticosteroids, immunosuppressive drugs or biologics^\[[@R1]\]^

5.  AEs of treatment

#### 2.1.4.3. Security index

The safety was assessed by the occurrence of AEs. Any unexpected events that occurred during the studies will be recorded on an adverse event report form.

2.2. Search methods for the identification of studies
-----------------------------------------------------

### 2.2.1. Electronic searches

A relevant literature search by sensitive search strategies was conducted using the following electronic databases from their inception to September 30, 2019: PubMed, Web of Science, EMBASE, the Cochrane Library, China National Knowledge Infrastructure (CNKI), Wanfang Database, China Science and Technology Journal database (VIP) and Chinese Biomedical Literature database (CBM). The strategy combines disease and treatment terms: that is, "Medicine, Chinese Traditional" (e.g., "Medicine, Chinese Traditional", TCM, Traditional Chinese medicine, Zhong Yi Xue) and uveitis. The search strategy for PubMed is listed in Table [1](#T1){ref-type="table"}, which including all search terms, and other searches will be conducted based on these results. This will be appropriately adapted for search in the other databases. There are no limits on language and publication status.

###### 

Search strategy used in PubMed database.

![](medi-99-e20766-g001)

### 2.2.2. Searching other resources

We will also search PROSPERO, the International Clinical Trials Registry Platform, ClinicalTrials.gov, dissertations, and gray literature to identify systematic reviews or clinical trials related to Chinese medicines and uveitis. Relevant journals and conference processes will be manual searched. We will also review papers and bibliographies included in the trials.

2.3. Data collection and analysis
---------------------------------

### 2.3.1. Selection of studies

Two reviewers (MYH and YC) will independently browse the titles and abstracts of all of the retrieved records to distinguish and exclude any obviously irrelevant articles. We will select studies involved any form of Chinese medicines as the sole treatment or as a major therapy. Chinese medicines will be classed as the major therapy when the literature suggests that the frequency of application of Chinese medicines is higher and the time is longer than other intervention methods. Studies only related to human subjects will be included. Any disagreements will be resolved by discussion between the 2 authors and an arbiter (MJ). The study selection procedure is presented in a PRISMA flow chart (Fig. [1](#F1){ref-type="fig"}).

![The PRISMA flow chart of the selection process. PRISMA = preferred reporting items for systematic reviews and meta-analysis protocol.](medi-99-e20766-g002){#F1}

### 2.3.2. Data extraction and management

Based on the inclusion criteria, a standard data collection form will be produced prior to data extraction. Search results will be entered into an EndNote X8 database and duplicate entries removed. Two authors (MYH and ZQL) will extract the data of interest from the eligible study and enter the following information in the data extraction sheet: The basic characteristics of each study (study type, author, title, source/journal, time of publication, country, hospital setting, study design); participants characteristics (average age, gender, sample size, inclusion and exclusion criteria, baseline situation); Interventions (type of Chinese medicines, randomization, allocation concealment, blinding methods, and duration and frequency); Comparators (no therapy, placebo, western medicines); Outcomes (measures, main outcomes, security indexes, and follow up); If funded, it will also be recorded. When the consensus on data extraction is not available through discussion, the third reviewer (MJ) will make a decision.

### 2.3.3. Assessment of risk of bias

Two authors (YC and LQN) will independently evaluate the risk and bias using the Cochrane risk of bias assessment tool.^\[[@R30]\]^ The RevMan software program (V.5.3) will record the selected details of each study.^\[[@R31]\]^

### 2.3.4. Measures of treatment effect

The risk ratio (RR) and 95% confidence interval (CI) will be used to analyze dichotomous data and measure the treatment effect. A weighted mean difference (WMD) or a standard mean difference with 95% CIs will be used to analyze continuous outcomes.

### 2.3.5. Unit of analysis issue

We will only extract the 1st experimental period data of crossover trials to avoid carryover effects. Meanwhile, considering that there are multiple intervention groups in trials, we will combine all analogous groups into a single pairwise comparison to prevent a unit of analysis issue.

### 2.3.6. Management of missing data

Reviewer (YLQ) will contact the appropriate author of the included trials for clarification via email and telephone if necessary. The missing data will be deleted, if there is no response from the author. In this case, this will be addressed in the discussion.

### 2.3.7. Assessment of heterogeneity and data synthesis

We will use the complete case data as the analysis data. Heterogeneity will be tested with a standard Chi-square test.^\[[@R32]\]^ In order to quantify the impact of the statistical heterogeneity on the systematic review, the I^2^ value will be applied to calculate and present the heterogeneity degree. When *P* \> .1, I^2^ \< 50%, it is considered that there is no heterogeneity between the trials, and the fixed effect model will be used, otherwise, the random effect model will be adopted. All statistical analyses will be performed using RevMan5.3 software provided by the Cochrane Collaboration. Using the software to obtain forest plots and test the heterogeneity between the included studies. The grades of recommendation, assessment, development and evaluation will be used to assess the meta-analysis findings and determine the quality of evidence. Narrative comprehensive synthesis will be adopted, if meta-analysis is not possible due to lack of clinical studies or heterogeneity.

### 2.3.8. Assessment of reporting biases

When 10 or more studies are included in a meta-analysis, we will assess funnel plot asymmetry for reporting biases and small study effects using Egger method.^\[[@R33]\]^ As funnel plot asymmetry does not necessarily suggest reporting bias, we will try to distinguish possible reasons for the asymmetry, including poor methodological quality and true heterogeneity of studies.

### 2.3.9. Subgroup analysis

When heterogeneity is detected, a subgroup analysis will be conducted to judge the source of heterogeneity. The criteria for a subgroup analysis are as follows:

1.  Type of Chinese medicines therapies.

2.  Research quality.

3.  Participation population.

4.  Type of control interventions.

5.  Intervention frequency and duration.

### 2.3.10. Sensitivity analysis

In the case of sufficient trials data, the risk of bias tool will be used to assess methodological quality. If low-quality articles are deleted, a second meta-analysis will be performed. The results and effect size of the two meta-analyses will be compared and discussed.^\[[@R34]\]^

3. Discussion
=============

Uveitis is an inflammatory and heterogeneous ocular disorder, which can be divided into infectious and non-infectious.^\[[@R1],[@R4]\]^ About 35% of patients with uveitis have significant visual impairment or legal blindness.^\[[@R6],[@R7]\]^ Most non-infectious causes appear to be autoimmune or autoinflammatory in nature.^\[[@R12],[@R13]\]^ Conventional therapies did not lead to satisfactory outcomes for uveitis and are associated with substantial AEs.^\[[@R1],[@R15]\]^ Corticosteroids, as first-line treatment, have been the mainstay of uveitis for several years, which have a vital role in terms of "rescue" therapy. But their long-range use as a maintenance therapy is associated with many systemic and ocular complications, including gastric conditions, osteoporosis and fractures, mood disorders, skin conditions, cortico-induced diabetes, obesity, ocular conditions (including cataract) and cerebrovascular disease.^\[[@R1],[@R14],[@R15],[@R35]\]^ Immunosuppressive drugs, the second-line treatment, have been widely used for uveitis in the following cases: to control inflammation in the condition of failure of or unresponsive to corticosteroids, and/or to take precautions against steroid-sparing agents.^\[[@R36],[@R37]\]^ However, these agents lack the speed of onset and efficacy of corticosteroids and many are associated with the development of different, and equally limiting side effects, including gastrointestinal symptoms, cytopenia, and hepatotoxicity, with abnormal liver function observed in 15% of patients, hypertension, renal impairment, gingivitis, and hirsutism, bone marrow suppression, cutaneous malignancy, etc.^\[[@R15],[@R38],[@R39]\]^ At present, more biologics (TNF inhibitors, anti-IL-1β monoclonal antibody, anti-IL-6R monoclonal antibody, etc) are available for treatment of uveitis, aiming at regulating the inflammatory process, potentially by offering more specific targeted suppression of immune effector responses that damage tissue.^\[[@R40]\]^ The use of such drugs is also subject to many AEs, comprising increased risk of infections including TB and reactivation of chronic viral infections, malignancy, congestive and heart failure.^\[[@R41]--[@R45]\]^

Chinese medicines has the advantages of multi-component, multi-pathway and multitarget synergies with fewer AEs and more therapeutic effects, compared with the exposure to single-target chemical drugs.^\[[@R16]\]^ Emerging evidences have proved the important value and potential prospect of Chinese medicines and its compound in uveitis.^\[[@R17]--[@R23]\]^ However, although Chinese medicines is widely used in uveitis, its therapeutic effect and safety are still controversial. It is therefore timely to perform a systematic review to assess the efficacy and safety of Chinese medicines in treating uveitis on current research. The presented evidences were collected from RCTs with different evidence strengths to provide more comprehensive analysis. We expect that this systematic review will benefit patients with uveitis, clinicians, healthcare managers and policy-makers.
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